This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT ' 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(22) 1391/03/15 

(52) 402-29* 
C.R. CL. 124-3.3 



i-il) INTL.. C L . C03F-002/10; C '.or- ) 2 2 / 0 2 ; CC3 F-02 / 20 ; ciir-.:, ; : " 

(i^MCA) APPLICATION FOR CANADIAN PATENT ( - ) 

(5-;) Preparation or Honopoivr.ers and Cocoiy-ers ~ 

v?2reof yl " niCaUy Unsa,:urj;:5:i DicarccxyLic Acids ana Vs- 



(72) Denzinger , Waiter - Germany 'Federal Pecub>— - 
Hartr.ann, Keinrich - Cerr.ar.y -ederU Recuci Ic c'*; ' ■ 
Raubenheir.er, Hans-Juergen - Germany ( Feelers i Reput L i 

Hud, Alexander. - Germany (Federal Reoublic z-') • 
3aur, Richard - Germany (Federal Republic — " 
^^r n '. Ha S 5 - Wer: - er - Ger-any (Federal Recuallc of) 
btoeckigr. Dieter - Gerr.any Federal Republic of; ■ 

(73) Sar.o as inventor . 
(30) (DE) ? 40 03 696.3 1990/03/ 17 
(57; 5 Ciai-5 



;c:::e: rhe specif icaricn contained here..-, as filed 



Canada 



- 29 - 0.2. 0050/41484 

Abstract of the Disclosure: Hcmcpoiymers and copolymers 
of monoethy lenically unsaturated dicarooxy Lie acids of K 
7-50 which are useful an additives in textile and 
dishwashing detergent compositions in amounts of frcm 0.1 
to 15% "wV weight are obtained by r'ree radical polymeriza- 
tion of 

{a) monce thy lenically unsaturated dicarboxylic acids, 
(bj hydroxy-C,-C 4 -alky 1 ( meth i ac ry iates and optionally 
(ci other water- soluble monoethy len^cal ly unsaturated 
monomers 

at a degree of neutralization of the acid group-contain- 
ing monomers during the polymerization of from 52 to 70%, 
and contain not more than 1.5% by weight of unpolymerized 
dicarboxylic acid. 
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Preparation of hcmooo lymers and Topolyrrers of 
monoethy lenical ly unsaturate d dicarboxvlic ac ids 
and use thereof 

EP-B-0 , 075 , 820 discloses a pr-cess for preparing 
copolymers of nonoethy lenical ly unsaturated mono- and 
dicarboxylic acids wherein monomer mixtures -zi from 10 to 
6C% by weight of a mcnoethy lenical ly unsaturated dicar- 
boxylic acid, such as maleic acid, ar.d from 30 to 40% by 
weight of a moncethy lenical iy unsaturated mcr.ccarboxy lie 
acid of from 3 to 10 carbon atoms, 3uch as acrylic acid, 
are polymerized in in aqueous medium at 60 - 150°C and at 
a degree of neutralization of from 2C to 80% during the 
pci^Tnerization reaction using from 0.3 to 5% by weight of 
a water-soluble initiator, based on the monomers. This 
process gives copolymers containing less than 1.5% by 
weight of residual, unpolymerized dicarboxyiic acid. 

DE-A-35 12 223 discloses the preparation of 
hcmopolymer3 and copolymers of maleic acid by copolymer- 
ization of maleic acid in an aqueous medium with or 
without other water-soluble ethy lenically unsaturated 
monomers in --he presence of polymer ization initiators. In 
this process, maieic acid is first neutralized with an 
alkali metal hydroxide or ammonia in a molar ratio of 
from ICO : 0 to 100 : 90 and then polymerized by the 
addition of a polymerization initiator. Further alkali 
metal hydroxide or ammonia is added to the reaction 
mixture in the course of the polymerization, so that the 
molar ratio of maieic acid to base is from 100 : 100 to 
100 : 130. The polymerization is then completed. Accord- 
ing to the examples, however, the ratio of maleic acid to 
sodium hydroxide solution after the polymerization has 
ended is not more than 1:1. The polymers thus preparable 
have a narrow molecular weight distribution ard molecular 
weights within the range from 200 to 23,000. According to 
said patent application, it is impossible to achieve a 
high rate of polymerization outside the neutralization 
range specified for maleic acid. The copolymers are used 
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for example "\s scale inhibitors fcr boiler or desalina- 
tion systems, as detergent builders and ds dispersants 
cor inorganic pigments. 

EP-A-0 , 337 , £94 concerns a process for preparing 
mal3ic acid polymers m the acid form having a rumter 
average -oLecular weight of from 300 to 5, 000 and <* 
narrow molecular weight distribution (ratio of : yt^ 
less than 2.5) by polymerizing maleic acid in an aqueous 
medium, optionally together with from 50 to 0.1% by 
weight of other water-soluble ethylen ical J y unsaturated 
monomers, in the presence oc metal ions (eg. iron, 
vanadium and cr.pper ions ) in amounts of from 0.5 to 
500 ?pm ar.d hydrogen peroxide in amounts of from 3 to 
100 g/moie of monomer. The poiymars thus obtainable are 
used as water treatment agents. It is true that according 
to the comparative examples even an up to 50% or 23./^ 
neutralized maleic acid polymerizes in the presence of an 
initiator system of hydrogen peroxide and iron ions, but 
the polymers obtained contain high residual levels of 
maleic acid. 

It is an object of the present invention to 
provide a process for preparing homcpolymers and copoly- 
mers of mcnoethyienicaliy unsaturated dicarborcy lie acids 
which converts a monoetuylenicaliy unsaturated dicarbox- 
ylic acid content of at least 55% by weight into a 
polymer containing not more than 1.5% by weight of 
residual monoethylenicaily unsaturated dicarboxyiic acid 
monomer . 

We have found that this object is achieved 
according to the present invention by a process for 
preparing a homopolymer or copolymer of a monoethyieni- 
cally unsaturated dicarbcxylic acid having a K value of 
from 7 to 50. (determined after H . Fixenoscher on the 
•jodiua salt of the polymer at pH 7 and 25 *C in 1% 
strength aqueous solution) by free radical polymerization 
of 

(a) a mcnoethylenicaliy unsaturated C % -C 9 -dicarboxyiic 
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dc id , 

I to) a hydroxy-C 2 -C.-al)cyl acrylar.3 or methacrylate ana 
(c) a-iocher water-soluble monoetnylenically unsaturated 
mcnomei 

in a weight ratio of (a) : (b) : (C ) of (100 _ 65 , . (0 _ 
35) s (0 - 35) in partially neutralized form in aqueous 
soiut.cn, which comprises setting the degree of neutra- 
lization of the acid group-containing aonomer(s) tc 52- 
70* during the polymerization, which in the case of t.-.e 
preparation of a copolymer of ( a) with ar. acid group- 
ccn:aisin 5 monomer (c;, when the degree of neutralization 
of monomer (a) at the start may be as high as 35%, is 
achieved by using the acid group-containing monomer' (cj 
in nonr.eutralized torm. 

The monomers of group (a) are monoethylenicallv 
unsaturated C.-C,-dicarboxylic acids. Suitable dicarboxl 
ylic acids are for example maleic acid, fumaric acid, 
itaconic acid, mesaconic acid, methylenemalonic acid and 
cicraconic acid. It is of course also possible to use 
dicarboxylic anhydrides which on dissolving in water 
convert into the acid form. Suitable anhydrides of this 
kind are for example maleic anhydride, itaconic annydride 
and methylenemalonic anhydride. Preferred monomers of 
this group are maleic acid, fumaric acid and itaconic 
acid, especially maleic acid or the anhydride thereof. 
The monomers of group (a) are either horaopolymerized or 
ocpolymerized with one another or with monomers of groups 
(b) and/or (c). In the case of copolymers, they contain 
at least 65% by weight, preferably from 30 to 95% by 
weight, of monomers of group (a) as copolymerized units. 

The monomers of group (b) are hydroxy-C 2 -C.-alxyl 
acrylates and/or methacrylates . Compounds of this type 
are for example 2-hydroxyethyl acrylate. 2 -hydxoxyethyl 
methacrylate, 2 -bydroxypropyl acrylate, 3-hydroxypropyl 
acrylate, 2 -hydro xyp ropy 1 methacrylate, 3-hydroxypropyl 
methacrylate, 2- hydroxybutyl acrylate, 2-hydrojcybutyl 
methacrylate, 4 -hydroxybutyl acrylate, 4 -hydroxybutyl 
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methdcryidce ind mixtures thereof, which also includes 
all isomers and isomer mixtures. Preferred monomers of 
this group are hydroxyethyl acrylate, hydroxyethyL 
methacryiate, hydroxypropy 1 acrylates and hydroxypropy L 
metnacry iates . The monomers of group (a) are ;opoiymer- 
ized with the monomers of group (b) in a weight ratio of 
(100 - Cf) : {0 - '5). preferably (99 - 30) : ,* I - 20). 

Monor.ers of group (c) are other water-soluble 
monoetMy Lenicaliy unsaturated monomers which are jopoly- 
lerizaDle with monomers (a) and (b). Examples of monomers 
of group (c) are C 3 -C. 3 -monocarboxyL ic acids, such - as 
acrylic acid, methacrylic acid, dimethyl aery 1 ic acid, 
echylacryiic acid, aliyiacetic acid and vinylacati^: acid. 
Preference is given to using from this group of monomers 
acrylic acid, methacrylic acid and mixtures thereof 
Other suitable monomers (c) are sulf o-containing mono- 
mers, eg. vinylsulfonic acid, allylsulf onir acid, meth- 
allylsulfcnic acid, s tyrenesul f onic c.cid, 3-suif opropy 1 
acrylate, 3-sul f opropyl methacrylate and acrylamido- 
20 methylpropanesulfonic acid, and also phesphono-ccntaining 

monomers, eg. vinylphosphonic acid, allylphosphonic acid 
and acrylamidomethylpropanephosphonic acid. It is also 
possible to use acid group-free water-soluble mono- 
ethylenically unsaturated monomers as monomers of group 
25 ( c ) in the copolymerization, for example amide3 sue; as 

acrylamide, methacrylamide , N-alkylacrylamides having 
from 1 to 18 carbon atoms in the alkyl group, eg. N- 
methylacrylamide, N- dimethyl acrylamide, M-tert-butyl- 
acrylamide and N-octadecylacrylamide, N-viny lpyrrolidone , 
N-vinylcaprolactatn, N-vinyiimidazole, l-vinyl-2-raethyl- 
imidazolt, 1-vinylimidazoline, l-vinyl-2-raethylvinylimid- 
azoline, M-vinyl f ormamide , N-vinyl-N-methylf ormamide , N- 
vinylaoetamide, N-vinyl-2-methylacetamide and mixtures 
thereof. The monomers of group (c) are copolymer ized with 
3 5 the monomers of group (a) either alone or together with 

the monomers of group (b). The weight ratio of (a) : (b) 
: (c) in the copolymerization is (100 - 65) : (0 - 35) : 
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(0-35). If monomers of ^rcup (c; are used in tr.e 
copolymer izat ion , the djnoun; cased on ISC parrs oy we i o, r. * 
of copolymer is preferaoiy from 1 to 2 3 parts zy weight. 
Preferred monomers of thi3 group are icrvlic aci", 
methac ry 1 ~c acid and ac lamiocnetr.y Iprccar.esu 1 tor. ; ; 
acii. 

To mortify the copolymers, it is possible to 
.nciude monomers or group \i\ in amounts of -o to 5% ov 
we*g.nt, based cn the total ^:cun: of mc-cmers .ied in tr.e 
polymer izac icn . The ,Toncine'3 of grous \ d \ ^re cioss- 
linkers, for example N, N -me thy lar.etisicr/laai^a, esters 
at acrylic acid, methacrylic a-* id and maleir acid witr. 
polyhydric aiccnols and cclyalkylene glycols, t.hese 
esters having at least two -cnoethy lenicai ly unsaturated 
double bonas, eg. glycol di-crylate, glycol ^nethacrv- 
iate. glycerol triacrylate, glyc3rol trimet-acrylate , 
polyethylene glycol ciiacrylates derived iron poiyalkyler.e 
glycols of molecular weight 36 - ca . 2,:0C, and also the 
corresponding polyethylene glycol djLmethacrylates , 
polyethylene glycol dimaleates of • polyethylene glycols of 
molecular weigr.ts of up to 2,000, glycol iiztaieate ar.a 
dlso doubly acrylated or methacry iated poiycls, such is 
pentaeryt-hritol and glucose. ;t is also pcssirle to use 
crossl:nked divinylbenzene , divinyldicxar.e , oentaeryth- 
ritol diallyl ether and per.taailylsucrcse . If cross- 
linkers are included in the copolyraerizaticn, they are 
preferably used in an amour.; of frca 0.05 to 5% cv 
weight, based on the total ajoount of mcr.omera used in the 
polymerization. 

To prepare polymers having & particularly low X 
value, the monomers aie pol ymerized in the presence of 
regulators. Suitable regulators are for example mercanto 
compounds, such as mere apt cethanol , nercaptcpropanoi , 
mercaptobutanol , mercaptoacetic acid, nercaptoprupionic 
acid, butylmercaptan and dodecylmercaptan. Other suitable 
regulators are ailyl compounds such as allyl alcohol, 
hydroxy lamine, formic acid, ethylene glycol, propylene 
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glycol, polyethylene glycol and polytopy lene glycol 
havmg molecular weights of up tc 5, COO d nd "-.iddrv 
alcohol3 , iucn as isopropanol and sec.-butaril If the 
po 1 per. ZiCicr, is carried our. in the preset; o i rjgula- 
-ors, :.".ey a*;e used in <in amount" of trom O.wj t- 2 C * bv 
weight. It is of course also posaiiiU to carry ihe 
po lymenzaticn Ln the presence of both regu lat zzs jr.a 
monomers of ::oud' ■; d ) , the c rcjs 1 inke rs . 

The -cr.0rr.-2r 3 are subjected to a po lymer 1 z a t 1 :r. 
initiated with a tree radical initiator Suitable .r.::u- 
tors the poiperiz^t .on are consequently a.l con- 

pounds wnich :ona free radicals under the polymerization 
cc nd i:.:r\3 , 3 uc h -3 azo compounds and t-e rex ides. This 
aLso includes recox systems. Preference is g.ven to 
water-ss LuMo inxtiators such as persulfates, eg. sodium 
cer3ui late , potassium persulfate and ammor.ium persuiiate, 
and hydrogen peroxide. Especially in those cases where 
the polymerization is carried out at relatively lew 
temperatures it is advantageous to use redox initiatoz.3 
to speed up the reaction. Such redox initiator systems 
comprise customary free radical compounds, such as 
peroxides, persulfates or percarboxy lie acids, --get her 
with a reducing compound, such as sodium hydrogen sul- 
fite, sodium disulfite, sodium dithionite, sodium 
formaldehyde culf oxylate, sulfur dioxide, ascorbic acid 
or mixtures thereof. It is also possible to use neavy 
retals, 3uch as iron, copper, nickel , chromium, manganese 
and vanadium ions, in the £om of soluble saiis as redox 
component. The heavy metal ions are added ir. i-.eur.ts of 
from 0.1 to 100, preferably from 0.1 to 10. pp.t. It is 
advantageous in seme instances to use not only reducing 
agents but also heavy metal ions. If reducing ager.t3 are 
present in the catalyst system, their amount is from 0.x 
to 10, preferably from 0 . 2 to 5 , % by weight, based on 
the raoncmers. The polymerization initiators are used in 
amounts of from 0.5 to 20, preferably from 2 to 13, h by 
weight, based on tha monomers. If the homopolysers or 
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copolymers are to r.dve a relatively high maleic acid 
concent, the amount of initiator used will b« toward the 
top ^nd wt the dbove-deac r ibed ringe, while copolymers 
which ir»? to nontair. fiom 65 to about 30% by weignt -zi 
mdieiz acid J3 coco L yme r i zed units are prepared us i r.g 
:n;:idior quantities within the ringe trora 0.5 to '.2% t y 
weight . 

The polymerization is carried cj t with aqueous 
solutions of the -cr.cners. The concentrations or the 
-ncr.omers in the aquaous solution is customarily from 10 
to 70, preferably : rom 20 zc 60, % by weight. The 
monomers are customarily polymerized within the tempera- 
ture range from 70 to 1 5 0 * C , preferably from 30 to L3Q*C. 
Particular preference is given to polymerizing under 
boiling conditions of the reaction mixture. If the 
polymerization temperature is above the boiling point of 
the reaction mixture, an appropriately designed pressure 
apparatus ..is used. The polymerization can of course also 
be carried out under reduced pressure. However, it is 
most simply carried cut , it atmospheric pressure. As is 
customary with polymerizations, the polymerization is 
carried cut with the exclusion of oxygen, for example in 
an inert gas atmosphere, eg. under nitrogen. During the 
polymerization it is advantageous to ensure thorough 
mixing of the reactants. This car be achieved for example 
in any reactor which is equipped with a stirrer, for 
example a horseshoe stirrer. 

According to the present invention, the degree of 
neutralization of the acid group-containing monomers is 
adjusted to 52 - 70% during the homopclymer ization or 
copolymer izat i on , so that the polymers obtained after the 
polymerization has ended are already partially neutral- 
ized in that the acid group-containing monomers present 
as copolymerized units have been neutralized to 52 - 70%, 
preferably 55 - 65%. 

In preparing copolymers by copolymer izing mono- 
mers (a) with acid group-containing comonomers (c) it i3 
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initially poasicie to 3e: a decree of :ieutralizat:cr. zi 
monomer 3 (dj which Is above the range from 5 2 to 7C« if * 
the dc id .jroup-containing monomers (c) arf* autaequer.tly 
.-idded to tr.e initially charged monomers a., being up to 
3 5 -i r.eu t r j - i zed , in nonneut ra i i zed form. After dll tr.e 
monomer ;c; has been ldded this then too produces a 
partially neutralized copolymer navi.-g a degree zi 
neutralization in respect of the rc po i*/ner ized acid 
group 3 of : rem = 2 to 70%, preferably from 55 to il '*>. : :" 
copolymers are to be prepared from monomers ( a } and oj 
or from (a) and acid group- free aonomer ;c) and option- 
ally monomer (d) or from monomers (di and rb; , dcid 
group-free monomers (c) and optionally monomers (d), it 
is preferable first to introduce the monomers of grtup 
[a) in the fara of ± 10-70% strength aqueous solution 
having a degree of neutralization of from 52 to ~Z % , 
preferably from 55 to 65%, and then to add the ccnonctera 
and the initiator to the reaction mixture at a rate 
commensurate with the rate of copolymer izaticn ; that is, 
tc add the comonomers and the initiator to the reaction 
mixture at 3uch a rate that the polymerization reaction 
remains readily controllable, so that the heat of poly- 
merization can be safely removed. 

Another way of maintaining the degree of :.eu:ral- 
izarion within the abovementicned range during the 
copolymerizat ion of monomers (a) with acid group-contain- 
ing monomers (c) and optionally (b) and (d) is tc neutra- 
lize the monomers (a) in aqueous solution to 52 - 7 0% and 
to add the acid group-containing monomers (c) and option- 
ally the other comonomers to the initially introduced 
aqueous solution of the partially neutralized moncrters 
(a) together with a base, so that the acid group-contain- 
ing monomers (c) likewise have a degree of neutralization 
within the range from 52 to 70%, preferably from 55 to 
6 5%. However, the acid group-containing monomers (c) may 
also be added to the initially introduced aquecus, 
partially neutralized solution of monomer (a) in an 
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li ready partially rieutrdiized form wit n a :eqree 3: 
-.eutra 1 izat ion which :g within th** 3 pec 1: led rd nee. And 
:r.e ..c:J ;:oup-concain:ng monomer ( c ) nay Also be *dded 
1 o an \ 1 least 6G^ neutralized -nor.cmer 1 , wi:n tr.e lower 
le^r^e : f neu t ra i i zat i jr. o : 52^. The cr.ly requ : rer.er. t 13 
:~e ac : d 3 roup -co it a :r. mq -nit 3 <* r , and • a 5 present: 
in the rope Lyme r have a total degree of r.eu t ra i . zat ion ^ f 
from 5 2 to 73^. 3ut m seme instances it may j.jo oe 
advantageous to add tr.3 ic id group-conta in mq ~ncr.c:r.e r 3 
c ; in a partially or completely neutral i zee torn, _n 
wr. ion case, ncvever, tne initially ir.t reduced monomers 
; a ; mus t then be neutralized to a correspondingly smaller 
percentage - 

The neutralizing agent used is an alkali metal 
oaso , ammonia cr an aai.ne. Preference 13 given to using 
scdiun hydroxide and potassium hydroxide. Suitable amine 3 
for use a3 neutralizing agents are for example ethanoi- 
aaine, dietharolaaiae, t riethancl amine , morphoiir.e and 
mixtures thereof. 

To prepare colorless cr only siightly colored 
hemopoiymers and copolymers from monomers (a) to ; d ) . tr.e 
polymerization is advantageous ly carried out m tr.e 
presence of water-soluble phosphorus compounds in whio * 
the pr.osphorus has an oxication number of from 1 to 4 , 
the water-soluble alkali metal or ammonium salts thereof, 
water-soluble ?0 \ OH ) : -contair.i^c compounds and/or water- 
soluble salts thereof. ?referer*03 is jiven to using 
phosphorous acid. The contemplated phosphorus compounds 
ara used for reducing the discoloration of polymers in 
amounts ot from 0.01 to 5% by weight, based cn the 
monomers used. The contemplated phosphorus compounds are 
described in connection with other polymerization pro- 
cesses in SP-A-0 , 175 , 317 . 

m he process according to the present invention 
gives polymers having K values of from 7 to 50, prefer- 
ably from 3 to 30 i measured at 25 "C on 1% strength 
aqueous solutions of the polymers adjusted to pH 7 witn 
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aod.-m hydroxide ioiut:on) . The homopo lymers sr.d -cpciy- 
^er3 :c:d:-d^i-: cy tr? process according to the present 
inver^icn :-ntd.r. :-j;dt:vel/ low Levels of residual 
.-norc-ers of qrcup ( a , . The residual mor.caer .evel c: 
:nci.-i..7 .jc:: : 3 i^L -?x\mple r.ot more tr.an i.z*, cased or. 
sc.. -3. The polymers thus ootainable -an tr.ereiore be 
lir^Ttlv used uhe _n tended purposes ?r a:ter tompietr 

.ieut ra 1 i zat ;cr. . The "cmcpc . ymers ar.c: c::c. -pers a:s 
usao.e for -examc le -as adciitives in fabric ar.o lis r.was n : no 
detergert :c^.ccs.r icr.i in amounts of from * . *. to 1 - *- cy 
weior.t, ;r. case baaed on the ronuUticn as 3 

whc.e . 

D~.sr.was - mg compositions contain for example from 
5 -3 2 0* by we:;r.- of ^.n ammonium or alxai i oetai carbon- 
ate or of an a^c nr^i or alxaii metal sulfate , at least 
2% ov weignt of an aiicali metal silicate and from 0.5 
a% zy weight of a * ;w- foam surfactant and also, a3 a 
further essential component., a polymer obtainable by tr.e 
process according to the present invention. They may 
contain up to 94% by weight of sodium 3ilicate and up to 
about 50% by -weight of an, ammonium or alkali meta. 
carccnate or :lfate. They may also cortam ccxpouncs 
whim give off active chlorine, for example the potassium 
or 3cdium 3ait3 of dichlo^o isocyanur*te , in which case 
the active chlorine content of the fortaulation .nay be ip 
to 3% by weight. In addition, gluconic acid or 
giucoheptonic acid and the al'xali metal 3ait3 thereof may 
be oreaent in amounts of up to 20% by weight. Sishwashir.g 
detergent compositions may contain still ether customary 
additives, for example antifoains, dyes, scents, dust- 
proof ing agents and commercial poiyaers, for example 
polyacrylates or copolymers of 70% by weight of acrylic 
acid a::d 30% by weight of maleic acid, in the customary 
concentrations . Since the compositions of dishwashing 
agents vary widely, the above statements are to be 
treated as merely il iu3trat ive . 

The he mo polymers and copolymers obtainable by the 
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procer j ic:c:i:r.q :o :ne oreaenr invention can a.sc :e 
used La :ex::*e washing determent cc.tipos it lens , r.ere ::. - 
u tter supply called -detergents. In many cases it 13 
necessary for tnis purpose that the polymer solutions 
= obtained in the polymerization can be dried to a pcwcer 

or granules m custcx.ary dryers such as drum zryers, 
3 pray dryers z r combined i pray f 1 u idi zed ted dryers. 

The po 1 -/TT.er 3 ac- as incrustation Lr.h ibitcri a. - .- 
pigment soil ui3persant3 in the detergents . They -an ce 
'. 0 used not only m liquid but ilso in pulverulent i*z^j~ 

gents ana cleaners. Compared with the copolymers : : 
T.or.crners (aj and acid group-containing moncaers 'J 
disclosed ir. SP-B-0 02 5 55 1, they show in particular 
improved ccrnpa t ib i 1 1 ty in liquid detergent f c rmul at 1 ens . 
; 5 The compositions of detergent f ormulaticns can 

vary widely. Ti^e 3ame is true of the compos it i-r.s zz 
cleaner f omul at ions . Detergent and cleaner forau.ati:r.3 
customarily contain surfactants with or without builders. 
This apolies not only to liquid but also -to pulverulent 
20 detergent and cleaner formulations. Examples of ccrnpcsi- 

tions of detergent formulations customary in Europe, the 
*JSA and Japan are found in table form for example .r. 
Chemical and Sngn. News 62 ( 1983), 35, and in J 1 l'ar.r.3 
Encyiciopad ia der techniachen Chemie, Verlag 2hemie, 
25 Weinneim 1933, 4th edition, pages 53-ioO. 

The above-described polymers are used acccrci.-g 
to the present invention in detergents which -cntam -p 
to 4 5% by weight of phosphate, although the use of z r.e 
polymers in detergents having a reduced phosphate content 
30 (to oe understood as meaning a phosphate content of les3 

than 25% by weight of sodium triphosphate) or in pr.es- 
phate-free detergents and also in cleaners is preferred. 
The polymers may be added to the detergent formulation m 
the form of granules, as a paste, as a highly viscous 
35 mass, as a dispersion or as a solution in a solvent. The 

polymers can also be adsorbed at the surface of colorless 
diluents, for example sodium sulfate, or builders -; zec- 
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lites cr bentonites) and also other solid ingredients of 
the detergent formulation. 

Detergent formulations and cleaner formulations 
are pulverulent or liquid. They may vary in composition 
by region and according to the specific intended use. 

Universal household detergents for drum type 
washing machines of the type widely used in Europe 
usually contain fron 5 to 10% by weight of anionic 
surfactants, from 1 to 5% by weight of nonionic surfac- 
tants, from 1 to 5% by weight of foam regulators, such as 
silicone oils or soaps, from 0 to 40% by weight of a 
water softener, such as sodium carbonato or pontasodium 
triphosphate, which may be replaced in whole or in part 
by the compounds according to the present invention, from 
0 to 30% by weight of an ion exchanger such an zeolite A, 
from 2 to 7% by weight of sodium silicate as carrot ion 
inhibitors, from 10 to 30% by weight of bleaching agents, 
such as sodium perborate, sodium percarbonate , organic 
peraeids or salts thereof, from 0 to 5% cy weight of 
bleach activators, such as tetraacetylethylonediamine, 
pentaacenylgiucose, hexaacetylsorbitol or acyloxybenzene- 
sulfonate, stabilizers, such as magnesium silicate or 
ethylenediaminetetraacetate, grayne^s inhibitors, such as 
carboxymethylcrilulose, methylalkylcellulose and hydroxy- 
alkylcellulose, polyglycols grafted with vinyl acetate, 
oligomeric and polymeric terephthalic acid/ethylene 
glycol /polyethylene glycol esters, enzymes, fluorescent 
whitening agents, scents, fabric softeners, dyeti , and 
diluents . 

By contrast, the heavy duty detergents which are 
widely used in the USA, Japan and neighboring countries 
in tub type washing machines are usually free of bleach- 
ing agents, but on the other hand their anionics content 
is two or three -limes higher and they contain more wash 
alkalis, such as sodium carbonate and sodium silicates 
(in general up to 25% by weight), but they usually also 
lack the bleach activators and stabilizers. The levels of 
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surfactants and other ingredients can be appreciably 
higher in the case of detergent concentrates, which are 
available with little or no diluent. Detergents for easy- 
caro and colored fabrics, wool detergents and manual wash 
detergents likewise usually contain no bleaching agents 
and low Levels of alkaline ingredients together with an 
appropriately increased surfactant content. 

Detergents for the commercial sector are designed 
for the special conditions of i.-.dustrial washing (soft 
water, continuous washing) which make it possible to 
, customize the detergent to tne type of article being 
washed and to the nature of the soil. Combinations are 
therefore used in which one ingredient predominates or 
others are completely absent only to be added separately 
when required. For this reason the surfactants, builders, 
alkalis and bleaching agents of these detergents vary 
within wide limits. 

Suitable anionic surfactants for rhe afore- 
mentioned pulverulent detergents, cr washing powders, are 
for example sodium alkylbenzenesui fonates , fatty alcohol 
3ui fates and fatty alcohol polyglycol ether sulfates. 
Individual compounds of this type are for example C,-C,- 
alkylbenzeneaulfonates, C. 2 -C. i -ai:<ar.esulfonates , C.--C.'- 
alkyisulfates, C u -C..-«lJcylauif succinates and sulfated 
ethcxylated C :2 -C :s -alkanols . Ct.-.er suitable anionic 
surfactants are sulfated fatty acid aixanolamines . 3 - 
sulfo fatty acid ester-, fatty acid mcnoglycerides or 
reaction products of from 1 to i -.ol of ethylene oxide 
with primary or secondary fatty alcohols :: alky lohenols . 
Farther suitable anionic surfactants ire fatty acid 
esters and fatty acid amides of hydroxy- amino-carbox- 
ylic or -sulfonic acids, for example the fatty acid 
sarcosides, glycolates, lactates, taurides or isethion- 
ates. The anionic surfactants can be present in the form 
of the sodium, potassium and ammonium salts and also as 
soluble salts of organic bases, such as mono-, di- or 
triethanolamine or other substituted amines. The group of 
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anionic surfactants also Includes the ordinary soaps, ie. 
the alkali metal 3alts of natural fatty acids. 

Suitable nonionic surfactants ( nonionics ) are for 
example addition products of from 3 to 40, preferably 
5 from 4 to 20, mol of ethylene oxide with 1 mol of fatty 

alcohol, aikylphenol, fatty acid, fatty amine, fatty acid 
amide or a 1 kanesul f onamide . The abovementioned addition 
products of ethylene oxide may additionally contain up to 
90% by weiqht of propylene oxide as copolymerized unit, 

10 based on the polymerized ethylene oxide and propylene 

oxide. The addition products which contain ethylene oxide 
and propylene oxide may be modified by incorporation of 
butylene oxide in amounts of up to 60% by weight, based 
on the total allcylene oxide content. Of particular 

15 importance are the addition products of 5 to 16 mol of 

ethylene oxide with coco or tallow fatty alcohols, with 
oleyl alcohol or with synthetic alcohols of from 8 to 18, 
preferably from 12 to 18, carbon atoms, and also with 
mono- or dialJcy Iphenols having from 6 to 14 carbon atoms 

20 in the alky! moieties . Besides these water-soluble 

nonionics, however, it is also possible to use water- 
insoluble or incompletely water-soluble polyglycol ethers 
having from 1 to 4 ethylene glycol ether moieties in the 
molecule, in particular if they are used together with 

25 water-soluble nonionic or anionic surfactants. 

Further usable nonionic surfactants are the 
water-soluble addition products of ethylene oxide with 
polypropylene glycol ethers, aDcyienediaminopolypropylene 
glycol and al)cylpolypropylene glycols having from 1 to \Q 

3C carbon atoms in the alkyl chain which contain from 20 to 

250 ethylene glycol ether groups and from 10 to 100 
propylene glycol ether groups, the polypropylene glycol 
ether chain acting as the hydrophobic moiety. 

It is also possible to use nonionic surfactants 

35 of the type of the amine oxides or sulfoxides. 

The foaming power of the surfactants can be 
increased or reduced by combining suitable surfactant 
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types. A reduction can also be achieved by adding non- 
surf actantl ike organic substances. 

Further possible formulation ingredients of 
detergents ir.clude monomeric, oligomer ic and polymeric 
1 phosphonates , ether sulfonates based on unsaturated fatty 

■alcohols, eg. oleyi alcohol ethoxylate butyl ether, dr .d 
alkali metal salts thereof. Those substances can be 
characterized for example with the aid of the formula 
aO(CH,CH,0) n -C.H,-SO,Na f where n is from 5 to 40 and R is 
10 oleyl. 

The dtcve~describe>d polymers may also be used as 
additives in liquid daterqents. Liquid det-rgents contain 
liquid surfactants :r olse solid surfactants which are 
soluble cr at least, ^ispersibie in the detergent formula- 

15 tion. Suitable surfactants for this purpose are those 

products which are also used in pulverulent detergents, 
and also liquid poiyalkyiene oxides or polyaikoxylated 
compounds. If the polymers are not directly miscible with - 
the ether constituents of the liquid detergent, it is 

20 possible to prepare homogeneous mixtun.3 with the aid of 

a small amount of a soiubilizer, for example water or a' 
water -miscible organic solvent, eg. isopropanoi, 
methanol, ethanol glycol , diethylene glycol or triethyi- 
ene glycol or corresponding propylene glycols. The amount 

25 of surfactant in liquid detergents is within the range 

from 4 to 50% by weight, based on the formulation as a 
whole, since in liquid detergents toe the proportions of 
the ingredients vary within wide limits according tc 
regional market conditions or the intended use. 

30 Liquid detergents may contain water in amounts of 

from 10 to 60, preferably t^om 20 to 50, % by weight. But 
they can also b«3 free of water. 

Water-free liquid detergents may also contain 
peroxo compouncs for bleaching in suspended or dispersed 

35 form. Examples of suitable peroxo compounds are: sodium 

perborate, peroxocarboxylic acids ?nd polymers having 
scne peroxo-ccntainir.g groups. Liquid detergents may also 
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contain hydrotropea . These are compounds such as 1,2- 
propanediol, oumenesul f onate and toiuenesulfonate. If 
such compounds are used for modifying a liquid detergent, 
their amount i3 from 2 to 5% by weight, basea on ire 
total weight of the liquid detergent. In many cases m\ 
addition of completing agents has also proved advantage- 
ous for modifying pulverulent and liquid detergents. 
Cott.plexir.g agents are for example ethylenes iamir.eceura- 
acetic acid, ni trilotr iacetate and isoser inediace t ic acid 
and also phosphonates , such as aminotr isrnethy lenephc3- 
phonic acid, hydroxyethanediphosphonic acid, ethyler.e- 
diaminetetraethyienephosphonic acid and salts thereof. 
Complexir.g agents are used in amounts of from 0 to 10% zy 
weight, based on the detergent. Detergents may a. 30 
contain citrates, di- or tr iethanolamine , clouding 
agents, optical brighteners , enzymes, perfume oils and 
dyes. These substances, if they are used for modifying a 
liquid detergent, together account for up to 5% zy 
weight. Detergents are preferably phosphate- free . Hew- 
ever, they may also contain phosphates, eg-, pentasodij-r?. 
triphosphate and/or tetrapotass ium pyrophosphate. It 
phosphates are used, they account fcr up to 45, prefer- 
ably up to 25, % by weight of the total formulation tf 
detergent . 

The polymers can also ccmbine with other known 
detergent additives (for exaapie grayness inhibitors, 
clay dispersants, substances which enhance primary 
detergency, color transfer inhibitors, bleach activators; 
in pulverulent and liquid detergents { phcsphate-contain- 
Lng and phosphate- free ) to create synergistic effects 
boosting not only the graynest inhibition but ilso 
action of the other detergent additive. 

The K values were determined by the method of 
H. ?ikentsch&r , CellulosechGmie V± ( 19 32), 58 - 54, ~1 - 
74; K=*k>i0 3 . The measurements were carried out on 1% 
strength aqueous solutions of the scdium salts cf the 
poiymers at 25"C and pH 7. The residual levels of mono- 
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meric maleic acid in the polymers were determined polaro- 
graphically. The percentages of residual maleic acid in 
the polymer are expressed in terms of solids. The per- 
centages are by weight. 

EXAMPLES 1 TO 4 AND COMPARATIVE EXAMPLE 1 
A heatable reactor which is equipped with a 
3tirrer, a reflux condenser, a thermometer, an addition 
ry.ean3 and a nitrogen iniet is charged with 3C0 7 ot 
water, 330.17 g of maleic anhydride, 3 g of 50% strength 
aqueous phosphorous acid, 20 rai of a 0.035% strength 
aqueous solution of ammonium ; run (II) sulfate and the 
amount 'jf sodium hydroxide mentioned in Table 1, and thi3 
initial charge 13 heated to the boil under nitrogen. The 
boiling soluticn, which ij being 3tirred continuously, La 
admixea in the covrse of 5 hours with a solution of 50 g 
of hydro xyp ropy L acryiate in 8C g of water and separately 
therefrom in th3 course or S hours with 266 g of J0% 
strength hydrogen peroxide. The polymerization is carried 
cut at tho boiling point of the reaction mixture. After 
ail the hydrogen peroxide has been added, the reaction 
mixture is heated at the boil for a further 2 hours. It 
13 then neutralized to pH 5.3 by adding the amounts. of 
5C% strength aqueous sodium hydroxide solution indicated 
in Tablo 1. Table 1 also indicates the solids contents cf 
th*2 polymer solutions, the X values of the polymers and 
the levels of unpolymer ized maleic acid in the copoly- 
mers . 
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TABLE I 

ExajiipLa NaOH quantity NaOH 5C% 
No. Degree strength 

o t tor 
noutral- neutral- 
ization izmq the 
poL'per 
so 1 at ion 
[ amount 
[q] [*) in g] 
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Solids K 
content value 



Res idua 1 
male ic 
ac id 



1 


170 . 


,70 


55 


115 


45, 


4 


12.0 


0. 


.56 


2 


196 . 


. 20 


SO 


90 


45. 


. 6 


11.6 


0. 


.23 


J 


201 . 


. 70 


65 


75 


44 . 


. 3 


10.5 


0. 


. 7 1 


4 


217 


. 24 


70 


55 


45 


. 4 


10.2 


1 , 


,48 



Compara- 
t ive 
Example 

1 155.17 50 139 43.3 11.1 2.29 



EXAMPLES 5 TO 10 AND COMPARATIVE EXAMPLES 2 TO 4 

The reactor described in Ixamyle 1 is charged in 
each case with 300 g of water, 333 g of maleic anhydride 
and the amount of sodiun* peroxide mentioned in Table 2, 
and the contents are heated to the ooil. The boiling 
mixture is admixed in the course of 5 hours with a 
solution of 100 g of acrylic acid in 110 g of water and 
leparately therefrom in che course of 5 hcurs with a 
iciutioi: of 20 g j: 3odiu.ii persuifatR in 70 g of water 
and a solution ot 56.6 g of 30 \ * z-er.qz h h^Toqen perox- 
ide in 23.34 g of water at a uniform rate, and the 
polymerization is carried out at the boiling point of the 
reaction mixture. After all the initiator has been added, 
the reaction mixture is heated at the bcii for a furthear 
2 hours. This produces clear, yellowish polymer solutions 
whose solids contents are indicated in Table 2. Table 2 
also indicates the K values of the polymers and the 
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residual Levels of maleic acid. 

TABLE 2 

Example Amount of NaOH 
No . added to 

initial charge 

Degree of Solids X ?.« a L de- 

neutralization content value r.aie*~ 
ill (M *Cid 

o t on 
initial ccm- 
charge pleted 

addition [\] 





23 1 . 


77 


34 




59 . 


9 


53. 


3 


17. 


2 






b 


22 1 . 


74 


ao 




56 . 


5 


52 . 


3 


19. 


I 


3 . 




7 


213 . 


34 


77 . 
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54 . 
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52 . 
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20. 
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0 . 


1 5 
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20^ . 


94 


75. 


0 


62. 
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52 . 
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13. 
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0 . 
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19 3 


14 


70 




?a. 
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52 
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20. 
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0 
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179 


35 


65 




54. 
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52 


.5 


20 
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60 
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. 1 


20 


.0 
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. - 3 


4 


137 


.96 


50 




41 


.5 


49 


.3 


15 
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EXAMPLE 11 

The reactor specified in Example 1 is char^od 
wi-h 270 g of water, 401.3 g of maieic anhydride .snd 
2 13.42 g of sodiua hydroxide, and this initial char:3 is 
neated to the boil. Irranediately the mixture begins to 
boil it is admixed in the course of 5 hours with a 
solution of 25 g of acrylic acid in 30 g of water and i:\ 
tne course of 5 hours with a solution of 50 g of acdium 
persulfate in 120 g or water and separately therefrcta 
with 100 g of 50% strength hydrogen peroxide at uniform 
rates, and polymerized at the boiling point. After the 
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initiator has been added, the reaction mixture is heated 
at the boil for a further 2 hours and then neutralized 
with 100 g of 50% strenqth aqueous sodium hydroxide 
aolution. The degree of neutralization of the initial 
charge was about 85%. After all the acrylic acid had been 
add.id, the total degree of neutralization of the 
carboxyLic acid groups in the copolymer was *2.5%. The 
resulting clear brownish solution had a solids o-»nt«nt of 
5.3.4*. The copolymer had a K value of 12.1 and contained 
0.12^ of monomeric maieic acid. 

EXAMPLE 12 

The reactor described in Example I is charged 
with 300 g of water, 389 g of maieic anhydride, 7 ml of 
a 0.1% strength aqueous solution of ammonium iron(II) 
sulfate and 19-. 15 g of sodiua hydroxide, and this 
initial charge : - viated to the boil. Immediately the 
fixture begins . •- 1 , it is adaixed in the course of 5 
hours -ith a so.iu--.jn of 50 g of acrylic acid, 35.35 g of 
58* strength aqueous solution of the sodium salt of 
acrylam.domethylpropanesulfonic acid and 30.5 g of water 
and in the course of 5 hours from the start of boiling 
with a solution of 40 g of sodiua persulfate in 120 g ot 
water and 133.33 q of 30% strength hydrogen peroxide at 
unifora rates. After all the initiator has been added, 
-he reaction mixture is heated at the ooil for a further 
hour and then neutralised with 50% strength aqueou- 
solium hvdroxide solution to F H 7.0. The slightly cloudy 
brown solution thus obtainable has a solid3 content of 
50.8%. The copolymer has - K value of 13.3 and contains 
1.06% of monoaieric maieic acid. 

EXAMPLE 13 

Application testing of the polymers as dishwashing 

formulation additives 

The foLiowing pulverulent dishwashing foraulation 
was used to test an example according to the present 

Invention against comparative examples: 

22 parts o£ sodium sulfate 
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55 parts of sodium metas i 1 icate ( anhydrous ) 
5 parts of sodium carbonate (anhydrous) 

3 parts of the addition product of 2 n.ol of ethylene 
oxide and 4 mol of propylene oxide with I mol of 
a C 3 /C, ; fatty alcohol 

5 parts of polymer 

The formulation was in each case obtained by 
mixing the aboveir.entionyi products. The polymer product 
tested iJ specified below in the Table. To test each 
individual formulation, 2 g of the formulation were used 
per liter of tacwater {18* German hardness), and r.he 
aqueous* solution o: the formulation was heated tc -30'C. 
Then sets of flatware were Lmmersed, the soluticn was 
stirred with a magnetic stirrer for 5 minutes, and the 
flatware was left to 3tand in the aqueous dishwasher 
liquor at 30 * C for * *nrther 5 minutes. Then the flatware 
was dried unrinsea at 2 3"C and the film left, if any, was 
raced on a scale trorn 1 to 5, where 1 denotes a very poor 
result, Le. a clearly visible wiiite film, while 5 denotes 
a very good result, ie . no film ^t all. The polyrwers used 

in the individual formulations and the results are 

indicated in Table 3. 
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EXAMPLE 14 

Testing of polymers « detergent addirives 

The ccnparison is against a commercial copolymer 
of 70% by weight of acrylic acid and 30» by weight of 
5 aw:* ic jcid in tha for.* of the aodiun -.alt of K 60. This 

copolymer will hereinafter be referred to 43 comparative 
?o ; yme r I . 

The perfcraar.es ch««t«r i st ics tested ar= the 
incrustation- inhibitir.a effect and -he so il-Ji-cers i.-.g 
-v -ffact (riay tiiapers ic.n tasti. 

Incrustation inhibitor effect 

To test the • r.c-ua tat ion- inhib i ting effect of the 
polymers described, , a ch polyxer was incorporated into 
phosphate-free wasnir.g powder. This dor.argent Sornuljt < on 
15 was used to wash test fabrics made of cctton. The ,,^,r 

of wash cycles used ,as 10. After eacn eveia r.ho *ab~- 
ir ° ned dr <-- ?oIiowtae this number of washes t.-.e ash 
content of each test fabric was determined by ashing the 
fabric. The greater the. eS f ectiveneas of the polyser In 
2 3 eh-i detergent, the lower the ash content of t-e 

■faerie. " 

2apari3tent.il conditions for determining incrustAt.cn: 
Apparatus: Launder-C-Mater :r=a Atlas, 

Chicago 

2 5 Nu^er of wash cycles: 10 

wash liquor: :S0 g# watQr u3ea contdl _ g 4 

.wnoi of hardness per liter 
(molar ratio of calcium no 
lagnes iuas ■ 3 : 15 
30 Wasuing ciae. 30 rnin at 60'C (including heat-lr.g 

up tiae) 
detergent dosage: 3 q/i 

Cotton fabric: 20 7 



1 

i 
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etsrqent { phosphate- I ree ) 

2.5^ of dodecy Ibenzenesul fonate (50%) 

;.7* of a C-j/C.. oxo process alcohol polyjiycol ether 
cor.taining 7 ethylene oxide unltn 

; . 3 * of 3oap 
2 5 \ ot <:eo lice A 
\2*i of 3 odium carbon -at a 

4 4 , of sodium :i3ilic^te 

\h of .Tiaqnes i silicate 
iZ\ of 30dium r,-?:bora:e 

^ \ of ccpoi'/nec of operative or comparicive example 
(calculated js \Q0\ strength) 

,3 . -5 <* of 3 o d i vim :ji rboxymethy Icel lui oae 
P.emainder to 100*.; sodium sulfate 



Zt f oct iver.esa of polymers 
inn ibi-t ion 
Copolymer ddded to 
:er.orqent formulation 



No polymer added 
Comparative polymer I 
Polymer of Example 3 
Polymer of Example 9 



in raapect of i nc r. 4 3tat ion 
Ash content 



1 .29 
0.57 
0.59 
0.49 



2 1 ay dispersion 

The rercovdl of particulate soil from fabric 
surfaces is augmented by the presence of polyei^ctrs- 
lytes. These po 1 y e 1 ec t r c 1 yt e s have the important tasx of 
stabilizing the dispersion which forms on detachment of 
the particles frca the fabric surface. The stabilizing 
effect of anionic lispersants is due to the fact that tne 
adsorption of dispersant molecules at the particle 
3urface increases their 3urfaco charge and the repulsion 
anergy. i^urrt her factors having a bearing on the stability 
of tne dispersion include steric effects, the tempera- 
lure, the pK and the electrolyte concentration. 
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The clay Jispersion ^ CO) test described herein- 
after provides * simple means for testing the dispersing 
power o c various po 1 ye Lec trolytes . 

5 Th- mode: employed r.u r-prusenc ? d .ticuJit3 soil 

ij — r -«l/ - ouncl ~*Ln* o'.3 Y 3?S 151 . ; 7 3f cUv i.i 
thoroughly aspersed m 98 si of v ir .er in the presence — 
: :ai on a C.1% -strength acdium salt solution of - r , e 
poiyeiectrolytc :n i graduated cylinder ; ICQ ml) tor 10 

10 minutes. :.™o<iiateiy aft or stirring, a J . 5 si sample is 

t-sken from the center of the graduated cylinder and 
diluted with water tc 25 t.1 to measure the cioudir.-asi of 
the dispersion virh a turbidimeter. Further samples were 
taken after the dispersion had stood for 30 ard 60 

15 :nir.ur.es and assessed turb idimet r icaily . The clouding, of 

th« dispersion is reported in NTUs ( r.ephol one trie 
turbidity units;. The slower th* rate of setting of the 
dispersion during storage, tne higher the measured 
turbidity values and the stabler the dispersion. 

20 ThQ second physical variable determined is the 

dispersion constant r, which describes^the time course or 
tha sedimentation process. Since the sediaonucija 
process can be described tc an approximation with a 
-ncnoexponential :Lxe law, , indicates tho time within 

25 which the turbidity drops to i/e-th of the original state 

at r. ime t =* 0 . 

The higher r, tna slower the rate of sedimenta- 
tion of the dispersion. 
Clay dispersion test 
30 Substance tested Cloudiness in NTUa Dispersion 

atter storage constant • 
at once 2D oiin. 50 sin. 



35 



Without polymer 


600 


37 


3 3 


41 


. 4 


Comparative polymer 1 


640 


470 


330 


97 


.2 


Polymer of Sxair.pie H 


660 


550 


500 


234 


. 3 


?o 1 ymer of Z x Amp la 9 


SOO 


540 


500 


261 


.0 



The superiority of the copolymers according to tr.e 
present invert tor. over a commercial copolymer having 
L r rnaLeic aciJ content ia evident. While tr.o incrusta- 
tion ip.hibitior. i f gc 1 3 . a r e a pp r o x ima t e 1 y the * ame , t - • ; 
5 ccr-j Ly~.er iccari L to the prose nr. i-v^nt l 3 Su- 

tmctLy no re effective the c lay iis^orsion test, i 

measure ot prinar/ ter^ency . 



- 27 - 0.2. 0050/41484 

We claim: 

L . A process for preparing a hcmopoLymer or copoly- 

mer of a monoe thy len ica 1 iy unsaturated -icarbcxylic acid 
havinq a K value of from 7 to 50 • determined altar 
•I. : iker.t3cher on the 3 odium salt of tr.e polymer at pH 7 
and 2 5 * C in ih strength aqueous solution; by free radical 
polymer i 2a ticn of 

(a) a monoe thy ienical ly unsaturated C.-Cj-dicarbcxy 1 ic 
acid , 

(b) a hydroxy-C.-C.-aiky 1 aery late or :;ethacryiate ar.d 

(c) another water -sc luble moncethy Ienical iy unsaturated 
monomer 

in a weight ratio of (a) : (b) : (o of : 100 - 55) : (0 - 
35) : (0-35) in partially neutralized form in aqueous 
solution, the degree of neutralization' cf the acid qroup- 
containing monomer(3) being set to 52-70% during* the 
polymerization, which in the case of the preparation of 
a copolymer of (a) with an <*cid group-containing mcr.omer 
(c), when the degree of neutralization -f monomer (aj at 
the start may be as high as 85%, i3 achieved by using the 
acid group-containing monomer (c) in nonneutraiized form. 

2. A process as claimed in cla^n 1, where.n a 
copolymer is prepared from monomers * and (b) in a 
weight ratio of (a) : (b) of ( 0 9 - 65 : ( .1 - 35 at a 
degree of neutralization of monomer :a. of from 55 to 

3. A process as claimed in cia:ja 1, wherein a 
copolymer is prepared from monomers (a) and (c) in a 
weight ratio of (a) : (c) of (99 - 65) : ( 1 - 35; by 
introducing the monomer (a) into the polymerization 
reactor, neutralizing it up to 35% with an alkali netai 
base, ammonia or an amine and tnen adding an initiator 
and the acid group-containing monomer (c) in nonneutrai- 
ized form at a rate commensurate with the rate of poly- 
merization . 

4. A process as claimed in claim 1, wherein a 
copolymer is prepared from monomers (ai, (b) and (c) in 
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a weight r-itio of : a : ib« : ; <; j of :99 - 65; : ; I • 35) 
: (1 - .35! *t: a "rial of neutralization of the 

acid group-oc.n tainir.g mor.o-.er j of from 5 5 r o 65%. 
5 • A textile or disr.w.johmq -eterqent composition 

containing 0.1 :o 15 A ry weight, ca^ed on tne formula- 

tion d3 i whole, of hcrr.cpo lyrr.er cr ccpoLymer of -x :nono- 
ethy lenicaliy unsaturated uioarho.<y 1 ic acid havirg a K 
value of from " to 50 ( determined af-.er :i. F:V.entsci'.er -n 
rhe j odium salt of the ?^:™er it ; ,. r .a 25°C ia U 

strength aqueous solution!, obtainable by tr-e radio.- L 
:c Lperizaticn of 

• di a monoethy Leniraily unsaturated C.-C,,-d icarboxy lie 
acid, 

tbi a hydroxy-C : -0.-ai:<y i aery Late or ir.ethacry late and 
(c) another water-soluble .Ttor.oe thy ienica ily unsaturated 
mo n oner 

in a weight ratio of (a) : :bj : (c) of (100 - 65) : (0 - 
23 I : (0 - 3 5 j in aqueous solution, with a degree jt : 
neutral i ion of the acid group-con tain ing mor.cir.er f * ) of 
:2-70% during the polymer i :a t ion , ■ which in the case cf 
the preparation of a copolymer of {a; with an acid group- 
containing :r.or,c^er {r>, when the degree of neutralization 
or ncnoir.er (at at the 3tart may be as higft as R5%, is 
achieved by using the acid grcup-ccntainxng xonomer (c) 
in nonn,*utralized fora. 



